Few species are likely to be so evident that they will always be detected at a site when present. Recently a model has been developed that enables estimation of the proportion of area occupied, when the target species is not detected with certainty. Here we apply this modeling approach to data collected on terrestrial salamanders in the Plethodon glutinosus complex in the Great Smoky Mountains National Park, USA, and wish to address the question "how accurately does the fitted model represent the data?" The goodness-of-fit of the model needs to be assessed in order to make accurate inferences. This article presents a method where a simple Pearson chi-square statistic is calculated and a parametric bootstrap procedure is used to determine whether the observed statistic is unusually large. We found evidence that the most global model considered provides a poor fit to the data, hence estimated an overdispersion factor to adjust model selection procedures and inflate standard errors. Two hypothetical datasets with known assumption violations are also analyzed, illustrating that the method may be used to guide researchers to making appropriate inferences. The results of a simulation study are presented to provide a broader view of the methods properties.
INTRODUCTION
The probability a site is occupied by a target species may be of interest in many ecological settings. In a wildlife monitoring context, site occupancy may be used as a coarse surrogate for actual abundance as the methods required to collect simple presence/absence-type data are less costly in terms of time and effort than methods used for abundance estimation (MacKenzie et al. 2002) , especially when multiple species are to be monitored. For example, the U.S. Geological Survey's Amphibian Research and Monitoring Initiative (ARMI; http://armi.usgs.gov) use the "proportion of area occupied" by a species as their preferred metric for mid-level monitoring efforts, reserving the use of mark-recapture techniques for key index sites. Meta-population studies are also interested in site-(or patch-) occupancy probabilities as they may be used as a state variable in various metapopulation models (e.g., Levins 1969 Levins , 1970 Lande 1987 Lande , 1988 Hanski 1992 Hanski , 1994 Hanski , 1997 . "Incidence functions" (e.g., see Diamond 1975; Hanski 1992) are used to express occupancy as a function of site characteristics, such as patch size, which under certain strong assumptions have been used to estimate population dynamic parameters such as colonization and local-extinction probabilities (Hanski 1992 (Hanski , 1994 (Hanski , 1997 Moilanen 1999) . A third setting is habitat modeling, where the intent is to relate species presence/absence to characteristics of the sampling locations. Similarly, contrasts between characteristics of occupied/used sites and unoccupied/unused sites can be made using logistic regression, for example, and are sometimes referred to as "resource selection probability functions" (Manly et al. 2002 ). The species distribution may then be inferred from available habitat information (e.g., Boyce and McDonald 1999) . However, few species are likely to be so conspicuous that they will always be detected when present at a site. Failing to account for imperfect detectability will lead to underestimates of the true occupancy probability, with the degree of bias in a naive estimate being dependent upon the probability the species is detected at least once. Furthermore, for many species detection probabilities are likely to vary with local environmental conditions, thus a comparison of naive occupancy probabilities at two (or more) points in time or space is valid only if detection probabilities are exactly equal or explicitly accounted for.
Recently, MacKenzie et al. (2002) developed a model that estimates the probability a site is occupied by a species, despite imperfect detection when the species is present. Their model offers a more flexible framework than previous efforts (Geissler and Fuller 1987; Azuma, Baldwin, and Noon 1990; Bayley and Peterson 2001) , enabling relationships between occupancy/detection probabilities and potential model covariates, such as site characteristics and environmental conditions, to be investigated directly. Missing observations (occasions when a site was not surveyed) can also be accommodated by their model. A requirement, however, is that data be collected from a number of sites which are surveyed multiple times to detect the target species. Some investigators may view this as an impediment to their approach, but it is impossible to obtain an unbiased estimate of site occupancy when sites are only visited once without auxiliary information about detectability [e.g., from a previous or independent study, as in Bayley and Peterson (2001) , or by making potentially restrictive assumptions].
Bailey, Simons, and Pollock (2004) use the modeling approach developed by MacKenzie et al. (2002) to estimate occupancy and detection probabilities for a suite of terrestrial salamanders in Great Smoky Mountains National Park (GSMNP), USA. The effects of both habitat (e.g., disturbance, vegetation) and seasonal covariates were explored; however, inferences are somewhat tenuous because no method was available to assess model fit. Here we reexamine data collected in GSMNP on the terrestrial salamander complex Plethodon glutinosus (includes the species Plethodon glutinosus and Plethodon oconluftee) with the intent of addressing the question "how accurately does the fitted model represent the data?"
In 1999, count data were collected for these species at 88 sites in the Mt. LeConte USGS Quadrangle of the GSMNP ( 
